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ABSTRACT: Results obtained revealed that the fisheries for genus Sphyraena species
are affected by the control of the River Nile waters. Since the increasing salinity after
damming has increased in the south-eastern part of the Mediterranean Sea, the catches of
this genus have also increased. Such increase can be attributed to the migration of
Sphyraena chrysotaenia from the Red Sea to the Mediterranean Sea through the Suez
Canal.
The main bulk of the Sphyraena sphyraena catch is obtained by purse-seine, while
that of Sphyraena chrysotaenia is caught by trawlers. Age composition studies showed
that the population of Sphyraena sphyraena consisted of four age groups, whereas that of
Sphyraena chrysotaenia was composed of six age groups.
Catches of Sphyraena sphyraena are dominated by fishes of age group I, while
individuals of age group II constitute the main bulk of catches of Sphyraena
chrsysotaenia. Males dominated the catches of Sphyraena sphyraena, whereas females
composed the main bulk of catches of Sphraena chrysotaenia. Results indicated also that
males of both species have shorter life spans than females.
KEYWORDS: Sphyraena, Fisheries, Mediterranean Sea.
INTRODUCTION
Fishes belonging to the family Sphyraenidae (Barracudas) are widely distributed in
tropical and sub-tropical regions. This family consists of one sole genus with more than
twenty species. The projecting lower jaw and the torpedo shape body characterize these
extremely voracious and aggressive fishes.
Norman and Fraser (1938) stated that the European barracuda (Sphyraena sphyraena)
in the Mediterranean and Eastern Atlantic, the great barracuda (Sphyraena picuda) in the
Atlantic waters of tropical America, the Californian barracuda (Sphyraena argentea) and
the Indian barracudas (Sphyraena jelo and Sphyraena commersoni) attain large sizes.
Sphyraena vulgaris (= Sphyraena sphyraena) is common in the eastern side of the
Atlantic Ocean especially in the Mauritanian waters (Chabanaud and Monod, 1927).
Belloc (1953) observed that Sphyraena sphyraena is found all year round in Monaco and
also in ltalian waters (Bini, 1954). Ben-Tuvia (1953) recorded Sphyraena sphyraena and
Sphyraena obtusata in Israeli waters. Akyuz (1957) reported the presence of Sphyraena
sphyraena and Sphyraena obtusata in the Iskenderun region. Sphyraena sphyraena is also
found in Greek waters (Ondrias, 1971). The genus Sphyraena is represented in the
Egyptian Mediterranean waters by Sphyraena sphyraena and Sphyraena chrysotaenia.
The aim of the present work is to report on the different aspects of the fishery biology
of Sphyraena sphyraena and Sphyraena chrysotaenia as an aid in the managements of the
fisheries of these economic fishes.
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MATERIALAND METHODS
Random samples of both species ware obtained from the commercial catches of
different fishing centers and caught by different fishing methods along the Egyptian
Mediterranean coast during a period from September 1996 to August 1997. These have
been supplemented by the fish production statistics of the National Institute of
Oceanography and Fisheries, Alexandria.
RESULTS
As can be calculated from Table 1, the average annual catch of species of the genus
Sphyraena constitutes 0.71% of the total Mediterranean catch. Fluctuations in the catches
of Sphyraena species can be divided into three periods (Table 2). The first period is
characterized by low catches (0.19% of the total), the increase in catches in the second
period constituting 0.76% of the total, i.e., directly after the Nile floods into the
southeastern part of the Mediterranean Sea. Thereafter the average annual catch increased
comprising 1.84% of the total. The low catch during the first perod (1962-1964) is due to
the fact that sardine and shrimp dominated, constituting on the average 60% of the total
Mediterranean catch during that period. In the catch of sardine and shrimp is excluded, the
catch of Sphyraena species comprises 1.84% of the total catch. The percentage of the
Sphyraena catch relative to the total Mediterranean, has progressively increased during
the last two decades (Table 2). Such increases can be attributed to the higher salinity after
the construction of the High Dam and to increased fishing efforts.
The Mediterranean fishing grounds can be divided into three zones (Fig. 1). Before
damming, the catches of the first and second zones were high with decreased catch from
the third zone. These differences may be attributed to the low salinity of the Dammietta
zone (second branch of the River Nile together with the Rosetta branch). After damming
(from 1965 onwards), the main bulk of catch, as obtained from the second zone,
constituted 73.33% of the total, while the contributions of the first and third zones were
relatively low. The high catch in the second zone is attributed to the high biological
productivity of that zone relative to the other zones (Table 3).
During the first period (1962-1964) it was observed that production was low during
winter, while high catches occurred from March to October, with remarkable increases in
June and July, and lower catches observed in May and October. During the second period
(1965-1967) the average catch of Sphyraena remarkably increased in almost all months
as compared with the first period. The main bulk of catch shifted to one month earlier and
occurred in May with a small peak still observed in March. As may be seen from Table 4,
analysis of the total Sphyraena catch obtained from 736 fishing trips 613 using purse-
seine during the period from September 1996 to August 1997 revealed that the Sphyraena
sphyraena catch contributed to 69.84% with an average of 75.50%, while that of
Sphyraena chrysotaenia comprised 16.32% with an average of 24.50%. Analyses of
Sphyraena catches from 7 trips using gill and trammel nets showed that the Sphyraena
sphyraena catch represented about 70% of the total, while that of Sphyraena chrysotaenia
was about 30%. Data obtained from 3 fishing trips using trawlers showed that Sphyraena
chrysotaenia constituted about 64% of the total Sphyraena catch, while that of Sphyraena
sphyraena contributed about 36%.
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Table 1. Annual prodution of Sphyraena species as compared to the total catch
from the Egyptian Mediterranean coast.
_______________________________________________________________________
Year Total catch % Year Total catch %
(Kilogram) of Sphyraena (Kilogram) of Sphyraena
catch catch
_______________________________________________________________________
1962 37,832 0.13 1963 32,909 0.21
1964 25,975 0.36 1965 24,686 1.10
1966 150,045 0.67 1967 1,213 0.15
1968 13,586 0.53 1969 8,021 0.96
1970 8,119 1.11 1971 10,540 0.86
1972 10,301 0.35 1973 6,700 0.64
1974 6,849 0.99 1975 5,407 0.93
1976 7,142 1.32 1977 7,325 1.24
1978 11,765 1.66 1979 19,937 1.50
1980 17,466 1.03 1981 17,790 0.91
1982 25,800 0.23 1983 13,900 1.11
1984 - - 1985 45,300 0.27
1986 85,600 0.50 1987 - -
1989 2,193,900 77.84 1990 121,500 0.40
1991 1,404,000 3.49 1993 1,349,000 3.02
1994 1,523,000 3.34 1995 1,731,000 3.96
1996 1,098,000 2.15 - - -
_______________________________________________________________________
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Table 2. Mean periodic fluctuations of Sphyraena catches.
_______________________________________________________________________
Period Total catch from the Percentage of
southeastern part of the Sphyraena catches
Mediterranean Sea
_______________________________________________________________________
1962-1964 96,714 0.19
1965-1967 184,944 0.76
1968-1996 1,382,938 1.84
_______________________________________________________________________
Size composition of Sphyraena species:
The size composition varies from 13.0 to 48.0 cm, with the majority of fishes having
a length composition between 25.0 and 32.0 cm. Individuals less than 25.0 cm were
observed during the period from July to December, indicating that recruitment appeared in
the catch during that period. Fishes with sizes more than 35.0 cm were found during the
period from April to July and were completely absent from the catch in January and
February.
The length frequency of Sphyraena chrysotaenia distribution varied from 13.0 to 27.0
cm, and the majority of fishes had lengths ranging from 19.0 to 25.0 cm as observed in
August (7.50%), and their numbers increased reaching maximums in November (53.12%)
and December (41.67%). Minimum sizes were observed in November (18.29 cm),
indicating the appearance of new recruits in the catch. The maximum average size was
recorded in March (23.05 cm). The smaller number of samples (4 fishes) collected inApril
could not represent the actual size distribution of Sphyraena chrysotaenia and therefore
this month was omitted.
Sex ratio of Sphyraena sphyraena:
It is clear from Table 5 that among 580 males and 427 females, male individuals
dominated the catch during the spawning season (May to September) reaching maximum
in May (72.50%). Female individuals are abundant in October (71.09%), December
(68.63%), March (68.75%) and April (67.65%). The sex ratio of Sphyraena sphyraena is
1.36 male for 1.0 female. As may be seen from Table 6 males dominate at younger ages
(age group I), while females dominate at older ages (age group II).
Sex ratio of Sphyraena chrysotaenia:
Analysis of 567 individuals, among them males (42.86%) and females (57.14%)
showed that males dominate in September (53.33%), October (77.78%) and December
(52.50%), Females constitute the majority in the other months of the year, reaching
maximums in winter and early spring (table 7).
The sex ratio is found to be 0.75 male for 1.0 female (table 8). It is clear from the
table that males of age group I dominate in the catch, while females are more abundant at
the older ages (age groups III and IV).
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Fig. 2. Age composition of Sphyraena sphyraena in the commercial cath of Alexandria
(1995-1996).
Table 3. Mean annual landing of Sphyraena species from the Egyptian
Mediterranean waters in different zones.
_______________________________________________________________________
Period First zone Second zone Third zone
percentage percentage percentage
_______________________________________________________________________
1962-1964 38.33 28.33 33.33
1965-1967 10.69 65.65 23.66
1968-1996 12.31 73.33 7.79
_______________________________________________________________________
Table 4. Monthly variations in the species composition of Sphyraena with the total
catch of purse-seines.
_______________________________________________________________________
Month Number of Shypraena catch
_____________________________________
fishing trips Sphyraena Sphyraena
sphyraena chrysotaenia
_______________________________________________________________________
September 1996 73 618 155
(80.00%) (20.00%)
October 131 1613 307
(84.00%) (16.00%)
May 1997 115 1097 516
(68.00%) (32.00%)
June 178 2661 1195
(69.00%) (31.00%)
August 116 2042 389
(84.00%) (16.00%)
_______________________________________________________________________
N.B.: Purse seines are not operated during winter and early spring (December, January,
February, March and April).
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Table 5. Sex ratio of Sphyraena sphyraena (1996-1997).
_______________________________________________________________________
Month Females Males Ratio Males/
_____________________________ Females
Percentage Percentage
_______________________________________________________________________
September 1996 35.71 64.29 1.80
October 51.09 48.91 0.96
November 33.33 66.66 2.00
December 68.63 31.37 0.46
January 1997 42.86 57.14 1.33
February 43.33 59.67 1.31
March 68.75 31.25 0.45
April 67.65 32.35 0.48
May 27.50 72.50 2.04
June 42.65 57.35 1.34
July 33.64 66.36 1.97
August 43.14 56.86 1.32
_______________________________________________________________________
Table 6. Sex ratio variations with age of Sphyraena sphyraena (1996-1997).
_______________________________________________________________________
Females Males
______________________________________________
Age group Percentage Percentage
_______________________________________________________________________
I 30.00 70.00
II 48.61 51.39
III 70.00 30.00
_______________________________________________________________________
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Table 7. Sex ratio of Sphyraena chrysotaenia (1966-1997).
_______________________________________________________________________
Month Females Males Ratio Males/
_____________________________ Females
Percentage Percentage
_______________________________________________________________________
September 1996 46.67 53.33 1.14
October 22.22 77.78 3.50
November 61.40 38.60 0.63
December 47.50 52.50 1.10
January 1997 63.16 36.84 0.58
February 73.91 26.09 0.35
March 71.21 28.79 0.40
April 75.00 25.00 0.33
May 57.14 42.86 0.75
June 56.34 43.66 0.77
July 57.14 42.86 0.75
August 59.46 40.54 0.68
_______________________________________________________________________
Table 8. Sex ratio variations of Sphyraena chrysotaenia (1996-1997).
_______________________________________________________________________
Females Males
______________________________________________
Age group Percentage Percentage
_______________________________________________________________________
I 40.51 59.49
II 58.33 41.67
III 68.29 31.71
IV 80.00 20.00
_______________________________________________________________________
Wadie and Riskalla: Fisheries of Sphyraena in Mediterranean Sea 29
DISCUSSION
Fluctuations were observed in the catch of Sphyraena sphyraena and Sphyraena
chrystotaenia from the southeastern part of the Mediterranean Sea during the period 1962-
1996. The pre-dam period (1962-1964) represented the average minimum production.
This was due to the low salinity of coastal waters caused by the discharge of the River
Nile waters into the southeastern part of the Mediterranean Sea. It has been already known
that Sphyraena species avoid water of low salinity (De-Sylva, 1970).
During the second period (1965-1967) the ecological conditions of the southeastern
part of the Mediterranean Sea were substantially changed as a result of the sharp
deterioration of the biogenic base caused by the control of the River Nile waters (Halim,
et. al., 1967; El-Hehiawy, 1974; Al-Kholy and El-Wakeel, 1975; Gerges, 1976 and Wadie
and Abd-El-Razek, 1985). During that period, the salinity increased and diluted water
regions were restricted to the zone of lake-sea connections. Oren (1970) Al-Kholy and El-
Wakeel (1975) and Ben-Tuvia (1976) stated that certain species with Red Sea origins
migrated to the southeastern part of the Mediterranean Sea. Therefore it can be concluded
that the increase in the catch of Sphyraena was due to the improvement of its habitat.
During the third period (1968-1996) the catches have considerably increased. Such
increases can be attributed to the introduction of purse-seine with lighting attraction, and
to the increase of salinity after damming.
From the data it may be seen that the decrease in Sphyraena catch during the third
period was due to the lower salinity caused by the control of the River Nile discharge.
Such conditions are unfavourable to Sphyraena species, which are mainly marine species
(De-Sylva, 1970). Thes increase in Sphyraena catches during the second period (1965-
1967) is the result of the remarkable increase in salinity after the construction of the High
Dam. Fig. 3 shows two peaks of maximum production. The explanation of this
phenomenon, is that in all previous studies on barracuda catch in the Egyptian
Mediterranean waters these fish were considered one species (Sphyraena sphyraena).
However, in fact there are two species having different biological characters as proved in
the present study. One of them is Sphyraena sphyraena with maximum production during
June and July, and the other is Sphyraena chrysotaenia, having maximum catch in
September and October.
Concerning the relation between catch and different fishing methods, it was observed
that Sphyraena sphyraena dominated the catches obtained by means of purse-seine gear.
Small fishes which were attracted to the surface lights used by fishermen attracted the
attention of Sphyraena sphyraena.
Ben-Tuvia (1957) observed that Sphyraena sphyraena was a typical pelagic fish,
whereas Sphyraena chrysotaenia was an inshore fish which was commonly found in
schools only in shallow waters. This can explain the high percentage of Sphyraena
sphyraena in the catches obtained by purse-seine. On the other hand, Sphyraena
chrysotaenia dominates the catches obtained by trawlers. This difference agrees with the
study of Ben-Tuvia (1968) who stated that this species is common in the trawling ground
of Ethiopia. In having length range between 19.0 and 23.5 cm his data are very similar to
the results obtained in the present study (13.0-27.0 cm). Hashem and Faltas (1979) studied
the gill net fisheries at the El-Max region near Alexandria and stated that Sphyraena is
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Fig. 3. Average monthly fluctuation of Sphyraena catch from the Egyptian waters
before and after the construction of the High Dam.
represented by only one species which is Sphyraena sphyraena. By comparing the mean
frequency in their study with those in the present study, it was found that in February and
March the mean size composition of Sphyraena caught by sardine gill nets is nearly the
same as those of Sphyraena sphyraena in the present study. In September, October and
November, the average length frequencies coincide with those of Sphyraena chrysotaenia
in the present work. From the above comparison it can be concluded that the size
composition of Sphyraena sphyraeena mentioned by Hashem and Faltas (1979)
represents Sphyraena sphyraena and Sphyraena chrysotaenia. Al-Sayes et al., (1979) who
studied the beach-seine fisheries in Alexandria Eastern Harbour during the fishing season
of 1979, observed that more than 80% of the catch was composed of sardines, while
Sphyraena constituted only a minor percentage ranging from 0.003 in August to 1.33% in
October. They observed also that individuals with lengths greater than 30.5 cm appear in
the catch inApril, while fishes of smaller size (less than 11.69 cm) appeared in the catches
during July and August. Therefore it can be concluded that Sphyraena species caught by
beach-seines are found during summer. These results coincide with those of Meek (1916),
who observed that barracuda periodically migrate to the coast in summer and remains
there until the end of the year.
Since El-Sayes et al., (1979) did not differeniate between Sphyraena sphyraena and
Sphyraena chrysotaenia in their study. Since Sphyraena chrysotaenia has a narrow length
range (13.0-27.0 cm), as indicated in the present study fishes having sizes more than 30.5
cm appear as in the catches must be Sphyraena sphyraena.
Results concerning the age composition of Sphyraena sphyraena revealed that the
population consists of four age groups (zero-III) (Fig. 4). Fishes of age group zero appears
in the catch in considerable numbers during November 1995 and September 1996, while
those of age group I are mostly abundant in all the populations. On the other hand,
Sphyraena chrysotaenia is represented by six age group (zero-V). Fishes of age groups 0
and I are highly represented in November and December, while those having age group II
dominate in the population during January, February, June, July and August.
Concerning the sex ratio, it was observed that males dominated the catches of
Sphyraena sphyraena (57.60%), while females were more abundant in the catches of
Sphyraena chrysotaenia (57.14%). Variation of sex ratios with age for both species showed
that males are more abundant at small ages (group I), while females dominate in older ages
(more than group II), most probably the males have shorter life spans than females.
Comparing the results of the present study with those given by other authors it was
observed that males of Sphyraena sphyraena are more abundant than females with
percentage varing from 52 to 55% (Walford, 1932). The same author also observed that the
reason of the preponderance of one sex during the spawning season is apparently was
related maturity and spawning migration with different habits of both sexes or probably the
result of selective fishing. De-Sylva (1970) stated that the sex ratio of Sphyraena fluctuate
during different months of the year, and that males dominate in catches obtained in January,
July, August and October but sharply decreased during the period from February to April.
The author attributed such phenomenon to the pre-spawning migration of males.
Norman and Fraser (1938) and Walford (1937) stated that the large individuals of
barracudas appear to be more or less solitary in their habits, while young and half grown
fishes frequently aggregate in shoals. In the present study, however it was observed that
there are male and female shoals.
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